Abstract-The impact of employment systems on productivity performance is a crucial management issue not limited to labor-intensive enterprises. Japanese companies do not recognize the importance of employment information. In order for executives to understand its importance, this research verifies the effectiveness of employment information on productivity performance in Japanese companies. In addition, influential information categories and indicators with respect to productivity performance are identified. DEA and DEA Malmquist Indices are applied so as to define productivity performance. As a result, the companies, which actively engage in disclosing employment information, tend to be productive. Furthermore, the model including quantitative indicators calculated from employment information is more explanatory than the model including solely financial indicators. In particular, turnover rate, average length of service and average annual salary are the most influential indicators. Contrary to the philosophy of long-term employment, higher liquidity is preferred in Japanese companies.
I. INTRODUCTION
The Japanese economy has been stagnant over last two decades since the bubble economy collapsed in 1991. According to the Cabinet of National Accounts of Japan, the average GDP growth rate of 1991-2011 is 0.8% compared to 9.1% of 1956-1973 and 4.1% of [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] . Japan has problems with a low productivity growth as well as decreasing workforce. Japan Industrial Productivity database shows that TFP (Total Factor Productivity) growth rate of Japan has plunged to 0.5% of 1990-2006 compared to 1.6% of . Therefore it is necessary for the Japanese economy to raise productivity performance to get out of this severe recession.
Compared to Asian countries such as China, South Korea, Taiwan, Singapore and Hong Kong, Japan has much lower TFP growth rate. The United States with higher TFP level has a higher TFP growth rate. Japan needs to revitalize its productivity performance in order to catch up with other countries.
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other developed countries. Japanese companies have been forced to make severe cost-cuts. In response to the external changes, they need to improve their productivity performance.
Furthermore, Japan was ranked low in the fields related to employment system according to the Global Competitiveness Ranking published by World Economic Forum 2012. For example, Japan was ranked 134th in hiring and firing practices, 87th in the ratio of women to men in the labor force.
Japanese management has unique features characterized by lifetime employment and seniority wage system. These systems based on long-term employment were admired during the period of rapid economic growth, in contrast to the meritocratic systems seen especially in American companies. However it is said that they have been no more effective after the economy became mature. Accordingly meritocratic systems such as stock option system have been implemented in several Japanese companies.
Employment systems are important for Japanese companies in order to improve productivity performance. However, the number of Japanese companies disclosing employment information is still limited. Almost one-third of listed companies disclose employment information. Executives do not often recognize the importance of employment information.
Executives need to understand how employment information characterizes productivity performance. The power of employment information needs to be examined. Therefore, this study investigates the effectiveness of employment information on productivity performance in Japanese companies.
II. PREVIOUS RESEARCH
There are various types of studies in the field of productivity problems in the Japanese economy. Kwon, Fukao and Kim [1] investigated the impact of R&D investment on productivity growth and observed its positive effects statistically. Kim, Fukao and Makino [2] examined the structural causes of productivity slowdown. This study proved that the slowdown in productivity after 1990 was caused not by firm turnover but by within-firm effect. The difference between large companies and SMEs in productivity growth rate was observed. Especially independent SMEs have low TFP level and growth rate. Fukao and Kwon [3] identified factors influencing job creation, capital accumulation and TFP growth rate. With respect to TFP growth rate, size, foreign companies, corporate age, export intensity and R&D intensity were defined as the determining factors. Morikawa [4] empirically Ryohei Sotome and Masako Takahashi Verification of Effectiveness of Employment Information on Productivity Performance in Japanese Companies analyzed the relationship between corporate performance, such as productivity and profitability, and the existence of labor union. Consequently labor unions have positive relations with productivity level and growth rate (Labor productivity, TFP). Morikawa [5] analyzed the relationship between stock option and productivity in Japanese companies by using the panel data. Stock options have a positive effect on productivity. Furthermore the longer period after its implementation raises productivity. Morikawa [6] gave an overview of business restructuring, showing that there are many stable characteristics of Japanese firms concerning restructuring behavior. This study pointed out the reluctance to reduce the number of employees in Japanese companies. Concerning employment systems, Hamaaki, Hori, Maeda and Murata [7] implied that lifetime employment system and seniority system had been crumbling. The benefits of these employment systems are brought to college degree workers in large companies. The difference in wage among different age groups has been diminishing. Moreover, the number of workers under lifetime employment is decreasing. Ono [8] measured the Japanese lifetime employment. Turnover rate in human resource differs in gender, marital status, corporate size, university degree and part-time. In addition, Japan has the second longest average length of service and has the highest male-to-female ratio among OECD countries. Liquidity is low compared to other counties. Lifetime employment still exists.
There are several previous studies related to productivity performance and employment systems in Japanese companies. However the employment information has not been fully considered regarding productivity performance. Therefore, this study verifies the effectiveness of employment information on productivity performance in Japanese companies.
III. APPROACH
This study goes through the following procedure to calculate the productivity performance indices and analyze the relationship between employment information and productivity performance.
A. Calculation of Productivity Performance Indices
Data Envelopment Analysis (DEA) is used in this study to calculate productivity performance. DEA is a data oriented approach for evaluating the performance of entities called Decision Making Units (DMUs) which convert multiple inputs to multiple outputs. The characteristics of DEA are flexible in choice of multiple inputs and outputs and do not need to assume production function compared to a parametric approach. Furthermore, each DMU can choose the set of the weights that maximize its efficiency relative to other DMUs.
The most basic model is the CCR model with the assumption of Constant Return to Scale. However this assumption is not suitable for the existing Japanese companies. BCC model which assumes Variant Return to Scale (VRS) is used [9] , [10] . 
B. BCC Model
= Distance from efficiency frontier at period
In the lower expression (2), the inside of the parentheses represents technological change, the outside indicates technical efficiency change. The technical efficiency change decomposes into scale efficiency change and PTE change (3).
D. Technical Efficiency Change Decomposition
The first ratio is the change in scale efficiency and the second indicates PTE change measured relative to the variant return to scale, which is defined as productivity growth rate in this study.
E. Analytical Process
In order to verify the effectiveness of employment information on productivity performance in Japanese companies, this research uses the following procedure.
F. Effect of Presence of Employment Information Disclosure
This study uses Mann-Whitney U test which is a non-parametric statistical approach in order to examine the difference between disclosure group and non-disclosure group of the companies with respect to productivity performance.
G. Relationship with Employment Information Content
This research compares the model including employment information with the reference model* including mostly financial indicators.
*As a reference model, determining factors of productivity performance are used as variables [3] . However, 1) A logarithm of VRS productivity corresponded to PTE change is used. 2) A logarithm of the size in operating activities is used instead of sales. 3) Shareholder composition is used rather than foreign company dummy. 4) Overseas investment balance/ sales is excluded. 5) The above four points are modified.
The regression models including employment information are defined as follows.
Employment model C: Dependent variables are category scores of employment information disclosed in addition to variables of the reference model (Table I A (Table II) 
A. Effect of Presence of Employment Information Disclosure
This part examines the difference of the productivity performance in the presence of employment information disclosure. Fig. 1 . VRS productivity comparison. Companies that disclose employment information tend to be more productive than non-disclosure companies (Fig. 1) . On the other hand, regarding productivity growth rate, there is not a significant difference between these two groups (Fig.  2) . In fact, Mann-Whitney U test proves that there is a significant statistical difference in distribution concerning VRS productivity contrary to PTE change (Table III) .
(Foreign shareholder ratio-total number of employees) Fig. 3 . Difference in disclosure. Companies with higher foreign shareholder ratio and larger number of employees tend to disclose employment information (Fig. 3, Table IV ). It indicates that the companies with higher foreign shareholder ratio out of necessity disclose more information to the public and the companies with larger human resource have their social responsibility to disclose employment information. Furthermore, it is probable that the disclosure companies can attract more foreign shareholders who are seeking the investment opportunities in foreign countries.
B. Relationship with Employment Information Content
The employment model C including category scores of employment information disclosed is compared with the reference model including determining factors of productivity performance [3] in terms of co-efficient of determination (Table V) . The significance level is defined as *=5% **=1% ***=0.1%. The same shall apply hereafter. Table V shows that the employment model C improves the coefficient of determination. However, there is no significant difference between these two models. It indicates that categories of employment information disclosed do not involve in characterizing productive companies even though productive companies tend to have employment disclosure. However, in terms of VRS productivity level, the categories such as diversity, work environment, wage and reward are statistically significant among the explanatory variables chosen by stepwise regression model (Table VI) . Since diversity and work environment are highly correlated, these are separately examined. Many of the items in diversity and work environment are added to the CSR survey from 2011 and these items have the lowest disclosure rates (Table VII) . This result implies those companies that actively disclose employment information tend to be productive. On the other hand, in the field of wage and rewards, a negative relationship is observed. Secondly, the indicators selected with stepwise regression are investigated by means of the influential score. Tables 8-1,  8-2 show the comparison between two models in terms of co-efficient of determination. The employment model N improves co-efficient of determination in terms of VRS productivity level (Table VIII  A) . Both of the models are the most explanatory by including all industries. When the companies are divided into manufacturing and non-manufacturing, the employment model N improves the explanatory power effectively.
C. Productivity

D. Productivity Growth Rate
Consistently the employment model N improves co-efficient of determination with respect to PTE change (Table VIII B explanatory power in PTE change than VRS productivity. This result implies that it is troublesome to identify companies with higher productivity growth rate with these two models compared to productivity level due to the yearly frequent change of productivity growth rate. Tables IX A) and Table IX B) show average partial regression coefficient (PRC) and the influential score (IS) for each indicator. The definition of the influential score is that the number of the partial regression coefficients with 5% significance level is taken into account only if plus or minus sign is consistent among all analysis I-V. E. Productivity 1) Liquidity of human resource: In firing practices, a positive effect of turnover rate and a negative effect of average length of service are strongly observed.
Non-manufacturing sectors experience strong effects from these liquidity indicators. On the other hand, these negative effects are not clearly observed in manufacturing sectors. This implies that manufacturing sectors need to accumulate employees" knowledge and skills in the organizations. Concerning retention rate of new employees, a positive effect is clearly observed in all sectors and non-manufacturing sectors. This implies the companies need to retain new employees in order to avoid loss of hiring costs at the beginning. In hiring practices, a positive effect of new graduate percentage is recognized in manufacturing sectors, because long-term employees are needed. 2) Opportunities for female employees: The percentage of female employees and the female-to-male management ratio have observable effects on productivity level. The percentage of female employees has a positive effect on productivity level. It is likely that female employees have different strengths and roles from male employees so that they cover the weaknesses of each other. On the other hand, the female-to-male management ratio has a negative effect on productivity. This implies that productive companies might be still male-dominated in promotion. Otherwise, female employees are less motivated because it would be more difficult for them to get a promotion. 3) Structure: The percentage of managers has a positive effect on productivity level. It implies that the experienced managers" knowledge and skills contribute to productivity level. The hierarchical structure of the Japanese companies might affect positively productivity level. In particular, Non-manufacturing sectors experience a strong effect from percentage of managers. 4) Salary and reward: Average annual salary and stock options are recognized as influencing factors. The productive companies have higher average annual salaries. On the other hand, the companies with a stock option system tend to be less productive, particularly in manufacturing sectors. Stock options which are relatively new in Japanese companies have not been successful. However, the result is not consistent with previous research [5] . The inconsistency might attribute to the difference in methodology between TFP and DEA or the difference in the sample companies analyzed. This research conducted the analysis on listed companies which are relatively large in size contrary to the previous study which included unlisted companies.
F. Productivity Growth Rate 1) Liquidity of human resources: By looking at firing practices, a negative effect in average length of service is observed. This result is similar to the result in VRS productivity level. In Japanese companies, longer average length of service time is one of the factors which lead to lower productivity growth rate as well as productivity level. 2) Opportunities for female employees: The higher the female-to-male management ratio is, the more pleasant productivity growth rate is likely to be delivered. Even though companies with higher female-to-male management ratio are unproductive, this ratio is one of the key elements for their productivity growth. However there is a difference in the results between manufacturing and non-manufacturing.
VI. CONCLUSION
This study verified the effectiveness of employment information on productivity performance in Japanese companies by using statistical methods. According to the results, the companies disclosing employment information are more productive than non-disclosure companies. In addition, compared to the reference model based on determining factors for productivity performance [3] , the proposed model with information category scores enhance explanatory power. Categories such as diversity, work environment, wage and reward are statistically significant. Most of the items in diversity and work environment have been added to the survey from 2011 so that the disclosure rates are the lowest. This result implies the companies which actively disclose employment information tend to be more productive. Furthermore, the model, which includes employment indicators calculated by utilizing basically quantitative employment information, is more explanatory than the reference model. The influential indicators are also identified with respect to productivity performance.
Contrary to the philosophy of Japanese management, the liquidity of employment systems in Japanese companies can have a positive impact on productivity level. In addition, the companies with stock option systems and more promotion opportunities for female employees tend to have low productivity level. With respect to productivity performance, up to now these new initiatives have not been successful. Furthermore, the result implies that the employment systems have a different impact on productivity performance in manufacturing sectors and non-manufacturing sectors respectively. For example, higher liquidity in human resource is needed more in non-manufacturing sectors than manufacturing sectors. It implies that manufacturing sectors need employees" knowledge and skills within the firms.
Executives in Japanese companies can fix their corporate information system in order to utilize their employment information effectively. Furthermore, they can refer to the employment information categories related to liquidity in human resource as well as wage and reward. Moreover they need to understand that the new initiatives, seen as stock option systems and promotion opportunities for female employees, have not been successful.
VII. FUTURE WORK
This research has limitations in the employment information disclosed. It is possible that an industrial analysis is conducted in order to clarify the effectiveness of employment information more precisely. Furthermore, productivity growth rate is not as well explained by the employment model as productivity level due to the volatility of the external factors. It is necessary to use a more valid productivity measurement technique which can exclude external shocks compared to DEA Malmquist Index.
